Psoriasis is a skin disease characterized by chronic relapsing T-cell-mediated autoimmune inflammation that causes excessive proliferation of the underlying epidermis which ends with scaling. The diagnosis is based on the clinical appearance, which frequently presents as characteristic chronic plaques (Psoriasis vulgaris) that are well-demarcated, bright red, and covered with adherent silvery-white scales. Psoriasis is very common, with a reported prevalence in adults ranging from 0.91% (United States) to 8.5% (Norway) (1) . The etiology of this disease remains unknown, but it has the highest prevalence in white males and has strong genetic and environmental associations (2) . Psoriasis can manifest at any age but is most common in two age groups: 20-30 years and 50-60 years.
INTRODUCTION

RESUMO
surface diseases, such as dry eye, which includes ectropion, trichiasis, conjunctivitis, conjunctival hyperemia, and corneal dryness with punctate keratitis and corneal melting (5) . Her et al. (6) showed that dry eye is common in patients with psoriasis and that the tear film in these patients is relatively unstable because of ocular surface damage. In this study, we investigated the osmolarity of the tear film in patients with psoriasis and healthy individuals.
METHODS
A total of 30 eyes of 30 patients with psoriasis (group 1) and 30 eyes of 30 healthy individuals without signs or symptoms of dry eye disease or other ocular pathology (group 2) were included in this single-center, cross-sectional observational study. Right eye data for each patient were assessed.
Patients in group 1 were diagnosed with psoriasis by a dermatology specialist (A.B.) based on the results of dermatological and histo pathological evaluations. Subjects were excluded if they had a history of smoking, current or recent drug use that could affect the lacrimal functional unit, active ocular infection or allergy, ocular surface scarring, previous eye surgery, or current contact lens use. Systemic
Tear osmolarity and ocular surface parameters in patients with psoriasis
Parâmetros de osmolaridade lacrimal e da superfície ocular em pacientes com psoríase GoktuG Demircidisease other than psoriasis was the other exclusion criterion. All patients were examined by an internal specialist (O.O). Healthy control subjects were also examined to exclude psoriasis or other dermatological diseases.
The study was reviewed and approved by the Istanbul Medipol University Ethics Committee, and written informed consent was obtained from each patient before enrollment. The study was conducted in accordance with the tenets of the Declaration of Helsinki.
Initially, patients completed the International Ocular Surface Disease Index (OSDI) survey. All subjects then underwent a full ophthalmological examination in the same order, including visual acuity assessment and standardized slit-lamp and fundus examinations. The ophthalmologic examination and evaluation of tear osmolarity were performed on the same day but at different times.
Tear osmolarity measurements were evaluated using a TearLab osmometer (TearLab Co., San Diego, CA, USA). Tears were collected from the inferior lateral tear meniscus. Three consecutive measurements were obtained, and the mean was used for statistical analysis. All eyes underwent corneal fluorescein staining scoring using a modified Oxford scheme.
Tear film break-up time (TBUT) was assessed after the instillation of 2% fluorescein under a cobalt blue filter. The time interval between the last complete blink and the appearance of the first dry spot was recorded. The mean of three consecutive measurements was calculated. The Schirmer I test was performed with topical anesthesia using a standardized filter strip (Bio-Tech Vision Care, Ahmedabad, Gujarat, India). The amount of wetting was measured after 5 min.
The normality of the distribution of each of the parameters was checked using the Kolmogorov-Smirnov normality test. The tear osmolarity measurements, results of the Schirmer I test with anesthesia, TBUT values, and OSDI scores were compared between the groups using an independent t-test. A p value of less than 0.05 was considered statistically significant.
RESULTS
The mean age of the subjects was 33.9 ± 5.1 years (range: 25-42 years) in group 1 (15 women and 15 men) and 33.8 ± 5 years (range: 25-43 years) in group 2 (16 women and 14 men). No significant differences were observed between the groups with respect to age or sex (p=0.960 and p=0.796, respectively).
A summary of the parameter comparisons between groups 1 and 2 is shown in table 1. Mean tear osmolarity was significantly higher in group 1 than in group 2 (p<0.001; Figure 1 ). The TBUT measurements for group 1 were significantly lower than those for group 2 (p<0.001; Figure 2 ). Mean superficial punctate staining, measured using the Oxford scale, differed significantly between the groups (p<0.001). Mean OSDI scores were significantly higher in group 1 than in group 2 (p<0.001). No statistically significant difference in Schirmer test values was observed between the groups (p=0.605).
DISCUSSION
Psoriasis is a complex, chronic, multifactorial, inflammatory, noncon tagious autoimmune disease that involves the hyperproliferation of keratinocytes in the epidermis with increased epidermal cell turnover. Psoriasis affects 1%-3% of the adult population with multiple extracutaneous manifestations (7, 8) . Recently published populationbased studies examined the prevalence and incidence of psoriasis worldwide and found that the prevalence varied from 0.91% in the United States to 8.5% in Norway, with higher frequencies observed in countries at higher latitudes. Major advances in immunologic and genetic research have resulted in considerable progress in understanding the pathogenesis of psoriasis, which in turn has facilitated the identification of new therapeutic targets and development of more selective biologic agents.
The ophthalmic complications of psoriasis are numerous and affect almost every part of the eye; however, they remain clinically underappreciated (9) . These findings are more common in men and are almost always preceded by cutaneous findings. Psoriasis may also affect the eyelids in several ways. Cram (10) has suggested that blepharitis, a common inflammatory condition of the eyelids, is the most prevalent ocular finding in patients with psoriasis. Ectropion, trichiasis, conjunctivitis with conjunctival hyperemia, and corneal dryness with punctate keratitis and corneal melting are the most frequently reported symptoms of ocular involvement in psoriasis (11, 12) . 
A B
The pathogenesis of both dry eye and psoriasis is not fully understood. Similar to dry eye, psoriatic skin shows evidence of immune-mediated inflammation induced by T-cells in the kerati nocytes (13, 14) . A valuable study by Her et al. (6) suggested that a common denominator exists between dry eye and psoriasis. This commonality may be immune-mediated inflammation or L-arginine deficiency and increased β-defensin production, which are key factors in both psoriasis and systemic illnesses associated with dry eye. Her et al. (6) reported that patients with psoriasis have higher OSDI and corneal fluorescein staining scores but lower TBUT values and goblet cell density than controls. They found no significant differences in Schirmer test values between patients with psoriasis and controls. These results are compatible with those of the present study.
Zengin et al. (15) found that mean Schirmer I test values in patients with psoriasis were within normal limits, whereas TBUT was significantly lower than normal limits. These results are similar to those of the present study. Zengin et al. (15) also evaluated meibomian gland function and found that patients with psoriasis had higher plugging and thickness indices but normal volumes of meibomian gland secretion. These findings suggest an obstructive type of meibomian gland dysfunction in patients with psoriasis, which might result from increased turnover of the epithelial lining of the meibomian gland duct. Given these observations and hypotheses, the authors recommend meibomian gland expression therapy, lid hygiene, and systemic tetracyclines for the management of MGD with psoriasis (15) . A letter from Friedlaender, MD, in response to the study advises that "There is a useful take-home message here. Ask your external disease patients about ongoing skin conditions, like psoriasis and rosacea. Attention to lid disease may be helpful in the management of these individuals'' (16) . Celik et al. (17) investigated dry eye and corneal biomechanical properties in psoriasis patients and found that the results of dry eye tests were statistically significant in the psoriasis group; however, significant corneal biomechanical changes were also found, contrary to the results of previous studies. Celik et al. (17) also found lower TBUT and Schirmer test values in patients with psoriasis than the controls (17) and concluded that dry eye assessment based on these measurements might be performed more accurately using an OcuSense TearLab osmometer (OcuSense Inc., San Diego, CA), which would allow patients to be grouped according to the severity of the disease. We also found lower TBUT values in patients with psoriasis than the controls in the present study, but there was no significant difference in Schirmer test values between the groups. This difference may be explained by patient age as our patients were younger than those in the study by Celik et al. (17) Campanati et al. (18, 19) also conducted comprehensive studies showing a significant association among dry eye syndromes, conjunctival hyperemia, and psoriasis. The authors observed lower TBUT and Schirmer test values in patients with psoriasis than the controls. Although their results in Schirmer test differed from our results, as we noted no difference in Schirmer test values between patients and controls, we again attribute this difference to our study patients' being younger.
The most important finding of the studies by Campanati et al. (18, 19) is the improvement in clinical disease severity indexes (DLQI and PASI) and inflammatory parameters (CRP) observed after treatment with tumor necrosis factor alpha inhibitors. Their findings suggest that tumor necrosis factor alpha plays a crucial role in the development of psoriasis. This finding agrees with those of numerous studies confirming the significant role of immunosuppressive treatments in improving the systemic and inflammatory symptoms of psoriasis. These findings may also explain why tear film osmolarity is higher in psoriasis patients. Eye findings in conjunction with psoriatic arthritis were reported in 1976 by Lambert and Wright (20) , who noted the presence of ocular inflammation in 31.2% of 112 patients with psoriatic arthritis. Conjunctivitis was the most common lesion (19.6%), followed by iritis (7.1%). The inflammation in dry eye due to psoriasis may explain the increased tear osmolarity in these patients. The present study had some limitations. Quantitative studies of conjunctival goblet cells and meibography were not performed. Further studies will be required to obtain these data.
Clinicians should remain mindful that the most frequently encoun tered psoriatic ocular complications of psoriasis are often vague and represent otherwise common symptoms, such as dry eye or blepharitis (9) . The results of our study show that tear osmolarity in pa tients with psoriasis is increased, which contributes to the dry eye symptoms that are often underappreciated by physicians. Because psoriasis, similar to dry eye, is an inflammatory condition, we hypothesize that tear osmolarity is also affected by inflammatory processes. We suggest routine eye examinations for patients with psoriasis of all types for the early detection of subclinical dry eye. The noninvasive measurement of tear osmolarity can easily rule out subclinical dry eye in psoriasis patients.
